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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a MISFET(metal insulator 
semiconductor field effect transistor) which is capable of preventing 
the diffusion of impurities and metal atoms from a gate electrode 



even if a metal oxide which can earn a physical film thickness is 
used as a gate insulation film, and is also capable of suppressing the 
decrease in flat band voltage shift and mobility, and also to provide 
a method of manufacturing the same. 

SOLUTION: The MISFET comprises a silicon substrate 101, a gate 
insulation film 103 which is formed of a metal oxide and includes 
nitrogen at least in a part of it and is formed on the silicon 
substrate 101, and a gate electrode 104 formed on the gate 
insulation film 103. In the gate insulation film 103, the content of 
nitrogen near an interface with the silicon substrate is higher than 
that in the other parts. 
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ofcfg. 6oo'c-9 o o-c©es^Hm+rr--ji- 
[0056] sfc. $m^vT-< \-m\m\ 

^■^SlJO^ttiLr, 06 (c) Ki^-ri^K:. ~>y=> 

>wri o i*^#H»f-cj]n«iR.«Box mmm 

it) gt^«CVD(C«fc-3T. o \±K.m 

3 1 nm-4nmlgOS i 0 2 

xu y 3 i o i ±«:^7c^w-r zmzmmr 

[0057] -?-©&. mtf. *£tp& o < «^it>-c 
400'C~900 *c©Jju^(cJ; or. < <t i>&m7t 
m*S i 0 2 JS4HCftffc$t»-SXfi<&m\ ->yn>s 
SI 0 l±CC^i>%< ifcHfUT-. S"Ja>I^, 
I^M-T^i"^-/ f-ISfblgl 1 3 4Mbt 

[0058] «±©I*IR: J: 0 . y -f h WUtm 

20 1 1 3%KmLtcm, 06 (c) (CTn-Tct^tc. 

NO)!/X. NHj ^OtlM^-CMtSCi-C, £ 

dv-y^w FMfbM i i 3<DmMi&mz&<tbi£Wu*<j 
rmi i 6*nm-?z>. c©i?ot£S!A«;Tii 1 6 

©^m^WSB*^l 0atomic%T-$>->/c. 
[0059] S/c. M^?r^-rS#«l^y-5r'C h^t 

!gj3&>e>«csi£tt^yrBi i6*w^iu, 

gJM>:/^£ffll>-C. AHJ/y*-^ h^b^il 1 3© 

mmic<D&mmm.**:ftAL&mmm (rta) ict, 
30 [0060] *fc. sjr*^®->v* 

^ hK{b^ll 1 3©*il{cMS*Ur. attt^UTJBl 1 

cc^nvy^-Y h^b«3i i 3©affi^6^fb*5jitf<l 
■£icmcm$}x$>z. 

[006 1 ] */c, 06 (d) (t^-rj^&C. S5R*d 

wrs^)i->y^'C hBMb«w»6ttsa»^yrJii i 

QZBWtthftMlt, 300-C-500-C, JE^J 1 P 
a- 1 0 4 Patt:te(,>-C. ^Mtf^X^ffiLtcS i H. 
40 ^X©ji-^**X?:fflt,»-C, t?J^.«)g^l n 

m~3nmOCVDi"J3>MHl 1 1 «r^SIL/. C 

11*. ^^(CHjijfi^ (RTA) *ll>SCiT 
«SR**J(l^y*-^ hK{b^l 1 3©^ffiK©*e;iJ(3 

[0 06 2] mm. U— tf-T^U- 

-> a >Sf4fflUt, H f N<Dtt&£4b&JRlMttt&2' 
y=J>^t^l 1 l©«t>i3(Cli«L/. CtlW^'J 

50 [ 0 0 6 3 ] 3ck. ^ b^ats^sffi K J: o x # y v y 3 



i 



u 

ifuxir-hmmi o 4£jf5j£-r£„ m>x. muz* 

5 0'C. 11*1 Pa~l 0 4Pa(C*Jt^r. 'SMii^X 
miLtcS i H« ^XiNHs #*©ii^:tf;*£flit,> 
r. m«5nm-2 00nm©CVDi";3>atI 

i o 6 

[0064] ««©!««:. jisroM i ssmfHMi f- 

9>i>X*©tttIll&|aM»C. ffl*MtttiME2 0K 
eV. F-XB1 x l 0' 6 cm" 2 -C5H:#©W 
A*tft». v-X/KU^>ffl«10 54f^t5. It 
lr>r. {b^StfBt&B&it J: ot^IKSfti/ y 3 >*>6 
ttSJMtfilHR 1 0 7 *Ji8tU CCDgfflMiSK 1 0 7 

x3mich\m*mmh. c©Aiitsiai^>x 
y^>yccj:or.rc*-->yi,r. 1 o 8 
r*. C6DJ:9«ciS*fiir. 04(C7nTM I 

[0 06 5] «±. #2fcHj©(,> < ^©SSifl^L 
rirfc*s. ±IE©ffiBCcPR£$*iSfc©-e« 

[006 6] «*K. BlHHR*limts&*i&AIU(? 
imRH«-*2rtj*-y» m£4>x/t9# 
^£ort6IM*Jifll31*ft:fft(<:. S^M^*^tfS 

[ 0 0 6 7 ] *fc. #RS{bB<£> 0 < «. ^JRKftfbM 

*^*ri/&l>S i0 2 /S iSffimigtL< B^'J-y-r 
h/s i inm&*#rttsT6Ai>. 

[0 06 8] 

^mm^tm^Vistx^ ■. 7?-; f>*> fwe^? f 

[0 1 ] s/y 3>»«±Kfii***tf^U3-">A« 
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#*>S3R#W«a*0 . 1 atonric%€r®x*ag*-CCDiE 

m&wmt u ( i o o) ®<D^'j=i>a«iy- 

[02] ->U3>Ig±(C^IHtI (Z r0 2 ) 

N) A^«Sy-|-iiI4ffML. i"J3>SMI 

tl. ( 1 0 0) ffi©^'J3>S«££JSiBMtB<£:©SP 

[133] (a) pIJ/ya^ifthtcJBSl/fcill 
fUR (A 1 j Oj ) i, C©^MBMfc»iiK}giabfc# 
y *✓ y 3 isfrhtSL* * + /"tf *«aw>C - V*5tt± v 

(b) vM^<)=i>m&±i / cmmLtc&mmim (a i 
(a in) i, coy&mmitMLkic&motcxvisv* 
[04] 4^©idis*atc4»4»« y- f mmzmr 

SMI SS»*#S»*h7>^ar©Wrffia o 
20 [05] ^eW©HJ6^88{C**>*MI SS«IStJ»* 

TSfc«>©»rffi0. 

[06] *mi<onij&&18to:frfrZ M I S MSfHSIJJii 

[*Ht©3MB] 
1 0 1 -vyn^sg 
1 0 2 " *^f8f^« 
1 0 3-y-h8M*« 

i o 4-y- hmn 

30 i0 5-y-VFU-f>«fS 

i o 6"-ra*34r*-&&mHUi 

1 0 7 -JBIRKIMI 

l o 8-a iee&i 
loo-^mMbHii 

i i i-»t«st*4i^y*^ h®lb)S 
i i 3-&jB->yy^ UMbK 

114-StO, B 
1 1 5 
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7o> h^-is<omz 

(72)&ffi% MM f* F£-A(#^) 4MI04 BB01 CC05 EE03 EE12 EE14 

#*;i|»JI»rfi*K/J^*2W 1 #«6 ft EE16 EE17 FF18 GG08 HH04 

^^tt^^W^^^-fe > £ - F*3 5F058 BA01 BC02 BC03 BC04 BF02 

BF12 BF17 BF22 BF23 BF24 
BF27 BF29 BF30 BH03 BH04 
5F140 AA06 AA19 AA24 AA28 AA39 
BA01 BA20 BD01 BD04 BD07 
BD11 BD12 BD15 BD17 BEOS 
BE09 BEIO BE13 BE15 BE17 
BE19 BF04 BF05 BF07 BFIO 
BG08 BC14 BG28 BG52 BJOl 
BJ05 BJ23 BK13 BK25 BK29 
CB04 CC03 CC12 



